Peat soils in five different bog areas were studied during 2004. The study areas were chosen according to their exploitation type; natural, cultivated and milled peatlands. The peat soil nutrient content, plant associations and their nutrient content were examined. The peat soils were analysed for the C HWE , total N, P, K, Ca, Mg, C, for ash content and for plant-available P, K, Ca, and Mg. For the distribution of nutrients in the peat soils, samples were taken from 0-5, 5-10 and 10-15 cm depths. The dominating plant species and the type of plant associations were determined in areas where it was presented. The plant samples were analysed for N, P, K, Ca and Mg. The study results showed that in natural peat areas the variability in the ash content was high; the same was found for the Ca and Mg (%) content. With increasing depth, the nutrient content decreased, but this depth relationship was not significant for every parameter examined. The plant cover in cultivated peat areas had the highest nutrient contents.
are used for forestry [4, 5] , and as a growing media source for horticulture [6] . Historically and presently, peatlands have been heavily utilized and degraded by their agricultural and mining use. After drainage, the self-regulation system of mires is changed and the natural peat formation process is destroyed and then the dominating process is peat mineralization [7, 8] . Due to various agricultural activities in peat lands, the peat loss as a result of mineralization could reach 10 to 15 tons of organic material per hectare annually [9] . One possible strategy to stop or slow the mineralization is to cultivate wild berries (Vaccinium species). However, even with this strategy, mineralization and surface deflation are fast compared with peat formation. The preservation of peatland resources is critical because they are reservoirs of clean water, important sinks for carbon sequestration, important for maintenance of the hydrologic regime, and lastly they are valuable biotopes.
The Northern mires represent the largest store of carbon in the terrestrial ecosystem. Therefore, these areas play an important role in the Earth's gas emission budget that affects the atmospheric CO 2 concentration. According to Kreshtapova and Maslov [10] the CO 2 storage in boreal peat deposits is estimated at 455 Pg. Moreover, Horn et al. [11] report that 30% of global reserves of soil carbon are preserved on natural bog areas. These areas can contribute up to 7% of the global annual emission of the greenhouse gas methane. If the natural condition of mires is destroyed by drainage, peat harvest, or agricultural use, they will change from being a carbon sink, to an important CO 2 emission source.
Currently the annual peat production of different types of peat is approximately 4.5 -5 million m 3 in Estonia. Of the produced peat, 2.5 -3 million m 3 is comprised of the weakly decomposed peat used as a growing media in various horticultural production operations. The peat for growth substrate is produced mechanically by tractor drawn vacuum machines or by block cut harvesting. Most of the well decomposed peat (1.5 -1.8 million m 3 ) is used for energy consumption. Exports from milled peatlands are in excess of 90% for plant growing media, 80% for briquettes, and approximately 60% for block cut peat [12] .
In this article will identify the peat soil properties as found under 'natural' conditions, milled peatland and under the cultivation in order to find out their characteristics and suitability for natural revegetation. An additional purpose of this study was to compare the natural, milled and cultivated peat soils agrochemical properties. Sangla III are used currently for peat mining, therefore no plant cover is presented. Sangla I. The peat processing started in this particular area in 1962 and currently the mining area is increased up to 590 ha. The Sangla mire peat deposit thickness is 6.5-9.5 m [5, 14] . Before the natural plant cover was removed for mining in Sangla I, the area was characterized as the heath moor growth site type. The main processing commodities produced from this site are horticultural peat and briquettes. For the package peat with the following criteria is used: 100% of poorly decomposed Sphagnum sp. peat (white peat); the moisture content is between 35% and 55%; the peat is free of weed seeds and radioactive or chemical substances. The Von Post decomposition index is H1…H3, the ash content does not exceed 5%; the bulk density is 130 -200 kg/m 3 ; and the pH is 3.0 -4.0. Sangla II is a small area surrounding the main peat milling ground where the natural revegetation is occurring and for the purposes of this paper, it is described as a technogenic stripe. The whole area is influenced by drainage and in the past during the planning of the milling ground the plant cover was removed and pushed by machines to the sides. Nowadays there is a succession plant cover that could potentially function as the donor area for wild plant species during the rehabilitation work. The dominating plant species are Pinus sylvestris, Betula sp., and Eriophorum vaginatum. In the grass canopy, the following were identified; Carex cespitosa, C. acuta. C. elata, C. nigra, C. lasiocarpa, Phragmites australis, Phalaris arundinacea, Filipendula ulmaria. Sangla III. The mining area is located in the Sangla mire (same as the Sangla I peat deposit) and in the Laugesoo mire. The main commodities are fuel peat, peat briquettes and peat extraction. Ilmatsalu I is part of Sangla mire, named for the region where it is situated. This peat deposit is 6.5 -9.5 m thick (same as Ilmatsalu II) and the bog is classified as heath moor. The somewhat more important plant association of this bog is 
Materials and methods
For the current investigation the soil sampling was carried out during the vegetation period in 2004. The plant association description was made during the summers of 2004 -2005. Soils were described on the basis of test pits and the samples for analysis were taken from different depths (0-5, 5-10 and 10-15 cm). The peat soil samples were taken in four replicates and analysed in laboratory in triplicate. Peat samples were analysed for organic C according to the Tjurin method [15] and total N according to Kjeldahl [16] . For the direct estimation of the organic matter content the loss-on-ignition (LOI) method was used. Available P, K, Ca and Mg were analysed according to the Mehlich-3 method [18] . The pH was measured from the soil suspension with 1M KCl (1:5 w/v). For the total phosphorus, potassium, sodium, calcium and magnesium in peat and plant determination samples were destroyed by wet digestion with sulphuric acid. Total phosphorus was determined spectrophotometrically by vanadomolybdophosphoric acid method. K, Ca and Mg were determined with atomic absorption spectrometer [17] . Hot water extractable organic C from the soil-water extract (1:100, w/v) was measured [16] . STATISTICA 7 [19] was used for the statistical analysis and the standard error (± SE) is presented on the figures. In the tables the standard deviation (± SD) is presented.
Results and discussion
The study area peat pH values varied from 2.4 to 5.2. In Sangla III the pH was relatively high (pH 5.2) it might be hypothesized that the higher values for pH and ash are indicative of the increased importance of fen deposit. However, the nutrient content is low at this location. Spiers [20] is found that in low acidic soils at pH 3.5, the plant growth and yield is decreased. In the cultivated area Ilmatsalu II despite to fertilizers application the soil nutrient content for total and available nutrients was low when compared to other areas (Table 2) . According to the soil nutrient assessment valuation done at Estonian Agricultural Research Centre the content of plant available P is in Sangla I and Ilmatsalu II low (23.5 and 34.8 mg kg -1 , respectively), in Sangla III very low (8.9 mg kg -1 ). Unexpectedly, the content of available Ca and Mg was very high in all study areas peat soils.
The plant nutrient content was higher in the cultivated area than on natural area grown plants (Figure 1) . Although, the agrochemical parameters of the cultivated area were in the same range, or slightly lower, the plant nutrient content was higher. It is reported that the availability of P could be enhanced while the yield is decreased [21] . But Holmes [22] has indicated that this situation could be improved by additional phosphorous application. Fertilization of plants grown in peat soils is important [23, 24, 25] because of the low mineral nutrient availability in soil. From Noormets et al. [26] in a study using Vaccinium species have found that plant growth and yield formation on opencast peat field (Fibri Dystric Histosol) was influenced by the fertilisation rates and nutrient balance at pH level 2.8-4.0.
Significantly different content for total N and Ca, also available Mg was found in milled peatland when compared to the milled and cultivated peatlands (Figure 1) . The natural peat soils were found to have higher levels of total K and plant-available P and K when compared to mined locations. The content of ash depended upon the decomposition level of peat material itself, and it varied from 3.3% to 27.1% in the areas examined. The higher content of ash in technogenic stripe might be explained by the mineral material that is carried from the road www. witpress.com, ISSN 1743-3541 (on-line) nearby. Some studies have found that the liming of peat soils could lead to the pH increase but in natural areas, like an exhausted peat soil, it could increase the possibility for the wild plant species expansion from the surrounding areas [27] . The revegetation of milled peat lands areas in Estonia with trees and bushes occurs rapidly, but the restoration of natural Sphagnum mosses would seem to be very complicated. According to Salonen [28] the plant succession in opencast peat fields differs from the natural sites. As demonstrated in trials in the Cacouna Station (Canada), the revegetation in some plots by trees and bushes occurred very quickly. The scarcity of Sphagnum and other mosses indicates that the bog is not returning to the functional peatland ecosystem [29] . The revegetation depends on the peat harvesting technology, where the block-cut mined bogs were rapidly recolonized (less than 5 years) by ericaceous shrubs, but the vacuummined peatlands were covered by plant cover much more slowly (approximately 25 years) and not by typical peatland species. The study has pointed to the two main problems occurring by revegetation: firstly, large areas are without any plant cover; and secondly, the moisture deficiency in the top peat layers. Both of these conditions contribute to the wind erosion of the peatland [29] . The mean content of some nutrients (N tot , Ca tot , Mg avb ) decreased with increasing depth, but as the variability was high, this decrease was not significant (Figure 2) . However, the decrease of some nutrient by depth like K tot and Mg tot was observed. Also, there was found to be a significant decrease in the content of P avb .
Conclusions
Currently, in Estonia there is a tendency to expand the working milling areas of peatlands and then the rehabilitation work is completed afterward. This study has demonstrated that the content of available P was highly variable, ranging from 10-88.3 mg kg -1 , and the variability was highest in natural bog areas. In the technogenic stripe areas, the ash content (27.1%) was significantly higher than in other study areas where it ranged 1.3-3.3%. The content of available Ca and Mg was also very high. The nutrient content in the plant cover was higher than in natural area, likely due to fertilization. The studied depths for nutrient content in the peat deposit showed significance difference for total K and available P, for the rest of parameters the variability found to be very high.
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